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Novel Device 

This invention relates to a novel device being a hollow needle with a pointed 
end and side orifices, particularly, to such needles for use m filling pharmaceutical 
5 vials which have an elastomeric closure .which can be punctured by the needle point 
and fhiid medicament content thereby introduced into the vial. 

Such a process is known from US-A-2002/0023409 in which the residual 
puncture site- left by the needle is heat sealed using a-laser beam. 

Needles for this purpose are known, but a problem with such needles is that 

10 of achieving an optimised flow pattern of the fluid as it exits the needle when within 
the vial. A further problem is that the point and side orifices of known needles can 
cut through the vial closure during puncture in a way which forms particles of the 
closure material which can contaminate the medicament introduced into the vial or 
block or obstruct flow through the needle, 

15 There are numerous disclosures of hollow, pointed ended needles having 

side orifices for the exit of fluid. For example US-A-5848996, US-A-5254106, US- 
A-5478328, US-A-6261272, US-A-d280424, US-A-4413993, US-A-4838877, US- 
A-5449351, US-A-5752942, US-A-5817074, US-A-6221056, JP-A-2000140106 and 
SU-A-1724259. US-A-6346095 and US-A-200 100 12926 disclose needles in which 

20 the side orifices are profiled to direct a fluid flowing along the bore of the needle 
and out through tb.e orifices back v/ards. 

It is an object of this invention to provide an improved hollow needle 
addressing these problems among others. Other objects and advantages of this 
invention will become apparent from the follow}n.g description. 

25 • According to this invention a hollow needle suitable for passing through a 

puncturable closure of a container is provided, comprising a tubular conduit defibaed 
by a side wall and having an internal bore for the flow of a fluid along the bore in 
an upstream to downstream direction, the conduit terminating externally at a pointed 
end, the bore terminating internally at a closed end, at least one orifice throu^ the 

30 side wall for tiie exit of fluid flowing along the bore, ^ 

wherein at least one orifice has a perimeter surface through the side wall 
converging toward the upstream direction so as to direct a flow of fluid passing 
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O tough the oiifice from the bore toward the outside of the needle in a direction 
which has a connqponent in the downstream direction. 

Herein the term "downstream" refers to the general direction between the 
end of the needle into which fluid is introduced and the pointed end. and 
• 5 "upstream" refers to the opposite direction. 

• The benefit of such an alignment of the perimeter surfaces of the bore -is that 
fluid exiting through the orifice is thereby directed in the downstream direction, 
rather than exiting substantiaHy perpendicularly to the downstream direction. 

Preferably the conduit is cylindrical and thae are two orifices with their 
10 centres 180° apart i.e. on opposite sides of a diameter of the conduit. 

Preferably the orifice(s) is(are) elongate in the longitudinal direction of the 
conduit, for example being oval. 

•Preferably the total cross sectional area of the one or more orifice is" 
substantially the same +/-20% of the cross sectional area of the bore- of the conduit 
so that flow of fluid out through the orifice(s) from the bore is not restricted. 

Preferably the orifice has an upstream perimeter surface through the side 
wall inclined to converge toward the upstream diirection. Preferably the orifice has a 
downstream perimeter surface through the side waU inclined to converge toward the 
•upstream direction. If both upstream and downstream perimeter surfaces are 
inclined to converge with the upstream direction they may incline paraUel to each 
other. Preferably the angle of convergence toward the upstream direction of the 
upstream and if present downstream perimeter surface of the orifice is at an angle of 
10-60°, more preferably ca. 30°, with the upstream direc^on. 

Preferably the perimeter of the orifice is rounded rather than sharp to reduce 
the possibility of cutting of the closure by sharp edges of the orifices as they pass 
through an elastomer vial closure, and the consequent formation of particles of the 
closure material. 

Preferably the internal closed end of the bore comprises surfaces that 
converge toward the upstream direction. 

Preferably these surfaces converge toward the upstream direction m the form 
of an edge with its ridge pomting in the upstream direction, being more preferably a 
sharp knife edge between the surfeces of the closed end. Preferably the angle of 
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) convergence is tibye saiiie as that of one or more of the converging perimeter surfaces 

» • 

of the orifice. 

Preferably if there are two orifices the edge formed by these converging 
surfaces of the internal closed end of the bore is aligned with the line of its ridge 
5 perpendictdar to the axis between the two orifices. The sloping alignment of these 
surfaces of the edge is preferably the same as that of the upstream perimeter surface 
of the orificeri.e. at the angles disclosed above, and preferably merges smoothly 
with the perimeter of the orifice. 

Preferably the converging surfaces of the internal closed end of the bore- 
10 e.g. the ridge of a so-formed edge, extend in the upstream direction at least as far as 
the upstream perimeter of the orifice. The edge is preferably part of a so called 
"saddle" shaped sxirface. 

The advantage of such converging internal surfaces, particularly this edge is 
that flow of fluid exiting from the orifice is guided thereby in the downstream 
15 direction, and such an edge, e.g. in the form of a saddle shaped siuface provides no 
flat surface for particles or other contamination to rest upon. 

Preferably the pointed end is a pyramid with three faces. Preferably the apex 
of the pyramid encloses an angle of 30-60°. The benefit of a pyramid shape is that 
the ridges between the faces of the pyramid provide sharp cutting edges to cut 
20 through the material of a closure, and form less particles of the closure material as- 
they cut throuijh the closure. 

Therefore a specific preferred form of the needle of this invention . 
comprises: . . 

a cylindrical tubular conduit defined by a side wall and having an intemal 
25 bore for the flow of a fluid along the bore in an upstream to downstream direction, 
the conduit terminating externally at a pointed end, the bore terminating internally 
at a closed end, at least one orifice through the side wall for the exit of fluid 
flowing along the bore, 

wherein at least one orifice has upstream and downstream perimeter surfaces 
30 through the side wall converging toward the upstream direction at^an angle between 
10-60° relative to the upstream direction. 
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O the total cross sectional area of the one or more orifice is +/- 20^ of the 

cross sectional area of the bore of the conduit, 

. and the internal closed end of the bore conq)rises surfeces that converge ' 
toward the upstream direction. 
5 Preferably the pointed end of the conduit is provided as a separate plug part 

which can be plugged into the downstream open end of the conduit, Such a plug 
part may consequently, comprise a male plug end which can be inserted into the 
■ open downstream end of the bore of a tubular conduit, the plug part having a • 
pointed end longitudinaUy opposite this male plug end. the plug end being shaped 
into the above-described edge. Siich a plug end may be welded into the bore of the 
conduit. 

. . The conduit may also be provided externally with one or more vent groove 
to aUow the atmosphere within a contamer suchas a vial to escape as fluid is 
introduced into the container. 

The above-mentioned guiding of the flow of fluid exiting from the bore into 
the downstream direction has a further advantage in reducing the possibility of such 
fluid being sprayed in the upstream direction and entering such a groove. 

The conduit and plug part as described above may be made of metals such as 
stainless steel as commonly used in the art. Typically the conduit may have an • ' 
- outside diameter ca. 2-3 mm. and the bore may have an intei-nal diaraeter 1-2 mm, 
with a side waU thickness typicaUy 0.3-0.5.mm. . 

In another aspect the invention provides a process for making a hoUow 
needle as described above comprising the steps of: 

(1) providing a tubular conduit defined by a side waU and having an internal 
bore for the flow of a fluid along the bore hi an upstream to downstream direction, 
the bore having an open end; 

(2) providmg a plug part for the open end, the plug part having a 
longitudmal axis and bemg adapted to longitudinaUy mate with the open end of the 
bore and havmg an end surface and an opposite end. 

30 (3) matmg the plug part longitudinaUy with the bore, 
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" (4) cutting at least one orifice through the side wall in a direction converging 
toward the upstream direction and forming the end surface of the plug part into side 
surfaces that converge toward the upstream direction, 

(5) before or after any of steps (1) to (4) forming the opposite end of the 
5 plug part into a point. 

Preferably prior to step (3) the end surface of the plug part is formed e.g. 
cut into the shape of a vaUey with its bottom extending across the end surface 
perpendicular to the longitudinal direction, preferably a "V" or "U" sectioned 
valley. 

10 In step (4) the orifice is cut e.g. by drilling from a direction parallel to the 

line of the bottom of the valley. Cutting in this preferred way can form the above 
mentioned saddle shaped closed end surface of the bore. 

Preferred features of the so-made needle are as disclosed above. 
For example in step (3) the plug part may be welded e.g. laser welded to the 
15 conduit side wall when in place ki the bore. Preferably after being made as 

described above the outer surface of the needle is polished, e.g. electropolished, to 
remove burrs but not to produce a surface that is so smooth that there is high 
friction between the needle and a vial closure which it punctures. 

In another aspect the invention provides a process for introducing a flmd 
20 ' into a puncturable container comprising the steps of; 

(1) inserting the point of a needle as desbribed above into the interior of the 
container by puncturing the container, 

(2) flowing a fluid along the bore of the needle in the upstream to 
downstream direction, 

25 (3) causing the fluid to exit the needle through the one or more orifice and 

thereby enter the container, then . ' " 

(4) withdrawing the needle from the container. 
For example the container may be a pharmaceutical vial having a 
puncturable closure and the fluid may be a liquid medicament. 
30 The invention will now be described by way of example only with reference 

to the accompanyiug drawings. 
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r ■ . 

O Fig- 1 shows a longitudinal section through the pointed end.of a needle of 

this invention. 

Fig. 2 shows seqaentiaUy a process for maVing the needle of Fig. 1. 
Referring to Fig. 1 the end of a needle 10 (overaU) adjacent to the point 11 
5 is shown. Needle 10 comprises a cylindrical tubular conduit 12 made of stainless 
steel of circular section of outside diameter 2.4mm defined by a side waU 13 and 
having an internal circular sectioned bore 14 of ioside diameter 1.65 mm. the 
thickness of the side wall 13 being 0.38 mm. The conduit 12 is suitable for the flow 
of a fluid (not shown) along the bore 14 m an upstream to downstream direction 
10 indicated by the arrow, 

ExtemaUy the conduit terminates externally at pointed end 11, which is in 
• shape a pyramid with three feces, the apex of the pyramidal point 11 enclosing an 
angle of ca. 45-. Between the faces of the pyramidal point 11 are sharp cutting 
edges. 

15 There are two orifices 15 through the side wall 13 for the exit of fluid 

flowing along the bore 14. These orifices are located 180° apart, i.e. diametrically 
opposite each other on opposite sides of the bore 14. Each orifice 15 is of aa oval 
shape elongated paraUel to the upstream-downstream direction. Each of the orifices 
15 has an upstream perimeter surface 15A and also a downstream perimeter surface 
20 15B through fh^ side wall 13 converging toward the upstream direction at an angle 
(A) of ca. 30" With the upstream direction, i.e. paraUel to the upstream surfece 
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The edge 15C of the upstream perimeter surface 15A is rounded to reduce 
any possibility of the edge 15C cutting material of a closure through which the 
25 needle is passed. The total cross sectional area of the two orifices 15. i.e. at the 
extrapolated imier surface of the bore 14 is substantiaUy the same as (he cross 
sectional area of the bore 14. 

The bore 14 terminates at a closed end 16 which is profiled. This closed end 
. 16 of the bore comprises surfaces 17 that converge toward the upstream direction. 

^dwhichmeetatasharpfcnifeedgeridgelS.Theorientationofthelineofthe ' 
edge 18 is perpendicular to the axis between the two orifices 15. i.e. aHgned with a 
. diameter at 90° to the diameter on which are located the orifices 15. The sloping 
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J surfaces 17 consequeDOtly are intersected by the same diameter that passes through 
the orifices 15. As is seen in Fig. 1 the sloping aligimient of the side surfaces 17 of 
the edge 18 is the same as that of the downstream perimeter surfaces 15B of the 
orifices 15 so that the surfaces 17 merge smoothly wilii the perimeter surface 15B 
5 of flie orifice 15. The edge 18 extends in the upstream direction beyond the 
upstream perimeter 15 A of the orifice. 

The pointed end 11 is provided as a separate plug part 20 which can be 
plugged into the downstream open end 21 of the bore. Plug part 20 comprises a 
male plug end 22 which can be inserted into the open downstream end 21 of the 
10 bore 14 of the tubular conduit 12 and has an opposite pointed end part 23 

comprising the point 11, the plug end 22 being shaped into the above-described 
edge 18 with its sloping side surfaces 17. 

The conduit 12 is also provided externally with two diametrically opposite 
vent grooves 24, each ca. 0.2mm deep, visible in Fig. 2. 
15 It will be apparent that fluid flowing along bore 14 will be directed into a 

direction having a component in the doenstream direction upon exiting through the 
orifices 15, because of the directing effect of the fluid guide surfaces ISA, 15B, 17. 

Referring to Fig. 2 a process for making the needle of Fig. 1 is shown 
sequentially. 

20 Referring to Fig. 2A step (2) of the above-described process is shown. A 

plug part 30 for the open end of the bore 14 of a conduit is shown. The plug part 30 
is elongated along the vertical longitudinal axis. One end 31 is formed into a male 
plug adapted to longitudinally mate with the open end 21 of the bore of a conduit, 
i.e. being of an outside diameter corresponding to the internal diameter of the open 

25 . end 21 of the bore 14 so that end 31 is a tight fit in open end 21. The opposite end 
32 is formed into a pjnramidal point. The end surface 31 of the plug part 30 has 
been cut into the shape of a "V" sectioned valley 33 with its bottom extending 
across titie end surface 31 in the direction B- -B perpendicular to the longitudinal 
direction. There is an abutment ledge 34 around the part of the plug part 31 closest . 

30 to the point 32 to limit the extent to which the part 3 1 can enter the bore 14. 

As seen in Fig. 2B the plug part 30 has been mated with the open end of the 
tubular conduit 12, i.e. step (3). 



-7- 



Fig; 2C shows step (4). Two orifices 15 have been driUed at dianietricaUy 
opposite positions through the side waU 1^ of conduit 12 in a dirition converging 
toward the upstream direction. The line B- -B of the bottom of the valley 33 is 
aligned paraUel to the diameter of the conduit joioing the two orifices 15. The " 
downstream perimeter surface 15B of orifice 15 is visible. 

Fig 2D shows the rounding of the upstream perimeter surfaces 15A of the 
orifices 15 using a tool 35. to form the rounded edge l5C. 

Fig 2E shows in an exploded view how the drilling of the orifices 15 
through the side wall 13 has formed the end surface 16 of the plug end 22 of plug 
part 20 into side surfecfes 17 fliat converge toward the ^sHeam direction to form 
the edge 18; and which form part of an overall "saddle" shaped surface, i.e. with 
surfaces 19 inclined relative to the upstream-downstream direction and generaHy in 
planes perpendicular to the planes of the side surface.s 17. 
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O Claims. 

1 . A hollow needle suitable for passing throng a puncturable closure of a 
container, comprising a tubular conduit defibaed by a side wall and having an 

5 internal bore for the flow of a fluid along the bore in an upstream to downstream 
direction, the conduit terminating extenially at a pointed end, the bore te rmin a t ing 
internally at a closed end, at least one orifice through the side wall for the exit of 
. fluid flowing along the bore, 

wherein at least one orifice has a perimeter surface through the side wall 
10 • converging toward the upstream direction so as to direct a flow of fluid passing 
through the orifice from the bore toward the outside of .the needle in a direction 
which has a component in the downstream .direction. 

2. A needle accordiag to claim 1 wherein the conduit is cylindrical and there 
15 are two orifices with their centres 180° apart on opposite sides of a diameter of the 

conduit. 

3. A needle according to claim 1 or 2 wherein the orifice(s) is(are) elongate in 
the longitudinal direction of the conduit. 

20 ■ 

4. A needle according to claim 1 , 2 or 3 wherein the total cross sectional area 
of the one or more orifice is +/- 20% of the cross sectional area of the bore of the 
conduit. 

25 5. A needle according to any one of the preceding claims wherein the orifice 
has an upstream perimeter surface through the side wall inclined to converge toward 
the upstream direction. 

6. A needle according to claim 5 wherein the orifice has a downstream 
30 perimeter surface through the side wall inclined to converge toward the upstream 
direction. 
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O . 7. A needle according to claim 5 or 6 wherein the angle of converg^^ 
the upstream direction is at an angle of 10-60° with.the upstre^'direction. 

8. A neeme according to any one of the preceding claims wherein the internal 
5 closed end of the bore comprises surfaces that converge toward the upstream 
direction. 



• 9. A needle according to claim 8 wherein the surfaces converge, toward the 
upstream direction in the form of an edge with its ridge pointing in the upstream 
10 direction. 



10.^ A needle according to claim 9 wherein the edge is sharp knife edge between 
the surfaces of the closed end. 

15 11. A needle According to claim 8. 9 or 10 wherein the angle of convergence is 
the same as that of one or more of the converging perimeter surfaces of the orifice.- 

12. A needle according to claim 9. 10 or 11 wherein there are two orifices and 
the edge formed by the converging surfaces of the internal closed end of the bore is 
aligned with the line of its ridge perpendicular to the axis between the two orifices 
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13. A rieedle according to any one of claims 9 to 12 wh6rein the surfaces of the 
internal closed end of the bore that converge edge extend in the upstream direction 
at least as far as the upstream perimeter of the orifice., 

14: A needle according to any one of claims" 9 to 13 wherein the edge is part of 
a saddle shaped surface. 



15. A needle according to any one of the preceding claims wherein the pointed 
30 - end is a pyramid with three faces. 



16. -n A needle according to any one of tiie preceding claims wherein the pointed 

ft 

end of the conduit is provided as a separate plug part which can be plugged into the 
downstream open end of the conduit. 

17. A needle according to claim 1 which comprises: 

a cylindrical tabular conduit defined by a side waU and having an internal 
bore for the flow of a fluid along the bore in an upstream to downstream direction, 
the conduit terminating externally at a pointed end, the bore terminating internally • 
at a closed end, at least one orifice through the side wall for the exit of fluid 
flowing along the bore, 

wherein at least one orifice has upstream and downstream perimeter surfaces 
flirough the side wall converging toward the upstream direction at an angle between 
10-60° relative to the upstream direction, 

.title total cross sectional area of the one or more orifice is +/- 20% of the 
cross sectional area of the bore of the conduit, 

and the internal closed end of the bore comprises surfaces that converge 
toward the upstream direction. 

18. A process for making a hollow needle according to any one of the preceding 
claims comprising the steps of: 

(1) providing a tubular conduit defined by a side wall and having an internal 
bore for the flow of a fluid along the bore in an upstream to downstream direction, 
the bore having an open end; 

(2) providing a plug part for the op'en end, the plug part having a 
longitudinal axis and being adapted to longitudinally mate with the open end of the 
bore and having an end surface and an opposite end, 

(3) mating the plug part longitudinally with the bore, 

(4) cutting at least one orifice through the side wall in a direction converging 
toward the upstream direction, and forining the end surface of the plug part into 
side surfaces that converge toward the upstream direction, 

(5) before or after any of steps (1) to (4) forming the opposite end of the 
plug part into a point. 
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19. A process according to claim 18 wherein prior to step (3)*the end surface of 
the phig part is formed into the shape of a vaUey with its bottom extending across 
the end surfece perpendicular to the longitudinal direction. 

20. A process according.to claim 19 wherein in step (4) the orifice is cutby 
drilling from a.direction paraUel to tbe line of the bottom of the vaUey . 

21. A process for introducing a'fluid into a puncturable container comprising tht 
steps of; ■ . 

(1) inserting the point of a needle as claimed in any one of claims 1-17 into 
the interior of the container by puncturing the container. 

(2) flowing a fluid along the bore of the needle in the upstream to 
downstream direction, 

• (3) causing, the fluid to exit flie needle through the one or more orifice and 
thereby enter the container, then 

(4) withdrawing the needle from the container. 
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